Given the large applicability in both pharmaceutical and cosmetic field, this work was aimed at analytical (high-performance thin-layer chromatography [HPTLC] method), antioxidant (2,2-diphenyl-1-picrylhydrazyl [DPPH] method), and antimicrobial (diffusion method on Staphylococcus aureus ATCC 6538, Escherichia coli ATCC 8739, and Candida albicans ATCC 10231) studies on a series of whole vegetal extracts and corresponding aqueous, ethyl acetate and chloroform fractions (selective extracts) prepared from eight plant species growing in Romania. Briefly, it was revealed moderate to certain activity against S. aureus ATCC 6538 and E. coli ATCC 8739 in the case of greater burdock leaves (Arctium lappa), beech leaves (Fagus sylvatica) and great willowherb aerial part (Epilobium hirsutum) whole extracts. Purple loosestrife aerial part (Lythrum salicaria) and sea-buckthorn leaves (Hippophae rhamnoides) whole extracts showed only weak activity against these bacteria, while tarragon aerial part (Artemisia dracunculoides), chokeberries leaves (Aronia melanocarpa) and quince fruit (Cydonia oblonga) whole extracts have not shown activity. Subsequently studies on the selective extracts have revealed that combinations of glycosides of the same aglycones lead to very different antimicrobial properties indicating synergistic effects between polyphenols (demonstrated in the case of Fagus sylvatica extracts) or the contribution of other phytocompounds to the final effect (demonstrated in the case of Arctium lappa extracts) and, secondly, that the glycosyl chain in which they occur may also contribute to the final antimicrobial effect (demonstrated by the fact that the most active vegetal extracts emphasized the dominance of flavonoid monoglycosides). Moreover, inhibitory antimicrobial effects were revealed (Arctium lappa extracts). Finally, none of the studied extracts acted against C. albicans ATCC 10231. Concerning antioxidant activity, DPPH tests indicated high potency of all tested extracts (IC50 measuring from 2.66 to 4.80). Further studies on the most active vegetal extracts which aim to reveal MICs values and potential inhibitory or activatory effects in combination with chemical antibiotics are ongoing.
Introduction
The use of the medicinal plants for prevention or cure of diseases appears to be an ancient practice, dating from Paleolithic [1] , and nonhuman primates [2] and sick animals also prove the self-medication by using vegetal products [3] . Among potential threats, the infectious agents (including bacteria, viruses, fungus, protozoa, parasites, etc.) come out as one of the most important concerns in the living world. In support, biologists reported lowland gorillas' behavior that take 90% of their diet from Aframomum melegueta fruits, known for their potent antimicrobial properties, also active against shigellosis, and other similar infections [4] . On the other hand, 12 years of researches indicated that the chimpanzees, when sick, ingest plant materials that are not generally eaten, thus, supporting the existence of self-medication among great apes [2] . Moreover, it was noticed that even birds select nesting material rich in antimicrobial agents, thus, protecting their young from dangerous bacteria [5] , finally concluding that generally, sick animals tend to forage with plants rich in secondary metabolites [6] . Regarding their chemical structure, most of them are aromatic substances belonging to polyphenols, coumarins, terpenoids, essential oils, and alkaloids (sub)classes, but also to lectins or poly-peptides, each with a specific mechanism of inhibition [7] . Given their high interest in promoting human health, the structural features related to flavonoids antimicrobial effectiveness were intensely studied, and the results were reviewed as follows: 2,4-or 2,6-dihydroxylation of the B (phenyl) ring and 5,7-dihydroxylation of the A (flavan) ring in the flavanone structure are important for their anti-methicillin-resistant Staphylococcus aureus (MRSA) activity; substitution at the 6th or 8th position with a long chain aliphatic group such as lavandulyl (5-methyl-2-isopropenyl-hex-4-enyl) or geranyl (trans-3,7-dimethyl-2,6octadienyl) enhances antimicrobial activity; substitution with C8 and C10 chains enhances the activity of flavan-3-ol class; 5hydroxy-flavanones and 5-hydroxyisoflavanones with hydroxyl group at position 2 are very active; chalcones are more effective against MRSA than flavanones or flavones, hydroxyl groups at the 2nd position being very important for their anti-staphylococcal activity; methoxy groups lead to drastically decreasing in the antibacterial activity of flavonoids [8] . In view of all these, this work was aimed at analytical (HPTLC method), antioxidant (2,2-diphenyl-1-picrylhydrazyl [DPPH] method), and antimicrobial (diffusion method on three microbial strains -S. aureus ATCC 6538P, Escherichia coli ATCC8739, and Candida albicans ATCC 10231) screening on a series of vegetal extracts prepared from eight plant species growing in Romania. Plant species were selected on basis of the final practical goal, the obtaining of some hygiene and cosmetic plant-derived products, respectively, for which some less used, valuable, and also abundant plant materials (ex., leaves of Arctium lappa and Fagus sylvatica; herba of Epilobium hirsutum, Lythrum salicaria, and Artemisia dracunculoides; and fruits of Cydonia oblonga) or plant parts (ex., leaves of Hippophae rhamnoides and Aronia melanocarpa) were selected.
Experimental

Plant Materials
The eight medicinal plants (S1-S8) used in this study were cultivated or harvested from the wild (Table 1) ; taxonomic identification was done by the botanist's team of National Institute of Chemical-Pharmaceutical R&D (ICCF), Bucharest, Romania, and voucher specimens are deposited in ICCF Plant Material Storing Room. Except quince fruit prepared as a fresh smashed paste, all other (seven) plant materials were shade dried and ground (using a sieve mill) to finally prepare medium-sized (3-5 mm) vegetal powders.
Preparation of Whole Vegetal Extracts
Eight charges of 50 g vegetal raw material were twice (heatassisted) extracted with 500 mL of 70% ethanol (prepared with deionized water). The (eight) pairs of extracts were filtered through paper filter resulting in 850-900 mL ethanolic extract (codified E1-E8).
Two hundred fifty milliliters of each (E1-E8) ethanolic extract were concentrated at residue. The (eight) residues were passed into 20% propylene glycol reagent (prepared with deionized water) in a manner to obtain identical total phenol content (5 mg/1 mL extract, expressed as gallic acid equivalents [GAE]). The resulting eight 20% propylene glycol vegetal extracts (measuring from 20 to 30 mL), also called whole extracts (codified P1-P8), were stored in amber glasses bottles at 4°C until microbiological studies.
Preparation of Selective Vegetal Extracts
Other 250 mL of each (E1-E8) ethanolic extracts were concentrated at residue, and the residues were separately solved into 100 mL distilled water. The resulting aqueous solutions were manually extracted, first with (3 × 100 mL) chloroform and then with (3 × 100 mL) ethyl acetate solvents, 24 h separation time per respective extraction. The resulting aqueous (codified AQ), ethyl acetate (codified EA), and chloroform 1 (codified CHL) fractions were (separately) concentrated at residue, and the residues were solved into 20% propylene glycol reagent in a manner to also assure 5 mg total phenols (GAE) per 1 mL sample.
Preparation of Extracts Hydrolysates 2
Other 50 mL of each (E1-E8) ethanolic extracts were (separately) hydrolyzed for 30 min in 4 N HCl environment. The resulting filtrates were next partitioned with ethyl acetate (50 mL × 3) and, after that, evaporated to dryness and redissolved in 98% ethanol to a final volume of 50 mL. The resulting ethanolic hydrolysates (codified H1-H8) as well as the original ethanolic (E1-E8) extracts were used for comparative analytical (HP)TLC studies.
Chemicals
Chemicals (sodium carbonate and 2,2-diphenyl-1-picrylhydrazyl/DPPH), Folin and Natural Product reagents, and solvents (methanol, ethanol, ethyl acetate, formic acid, acetic acid, and chloroform) were purchased from Sigma-Aldrich Co. and Fluka (Bucharest, Romania) as well as quercetin (95%), rutin (min. 95%), isoquercitrin (>90%), hyperoside (>97%), kaempferol (95%), apigenin (>97%), apigenin-7-O-glucoside/cosmosiin (97%), apigenin-8-C-glucoside/vitexin (>96%), vitexin-2˝O-rhamnoside (>98%), apigenin-7-O-apiosylglucoside/apiin (>99%), luteolin (>98%), luteolin-7-glucoside (analytical standard), chlorogenic acid (>95%), caffeic acid (99%), rosmarinic acid (97%), gallic acid (95%), protocatechuic acid (>97%), and gentisic acid (>99%) as well as umbelliferone (>99%) and scopoletin (>99%) reference substances 3 .
Qualitative Analysis of Polyphenols
Qualitative analysis of polyphenols was performed using TLC technique according H. Wagner et al. [9] and E. Reich et al. [10] indication. The HP(TLC) screening has been done using two study models; system ethyl acetate-acetic acid-formic acidwater/100:12:12:26 (System A) recommended for flavonoids glycosides (polyphenols) screening and system chloroformacetic acid-methanol-water/64:32:12:8 (System B) recommended for saponins, but also very useful for polyphenols aglycones study ( The developed plate was dried using a hair dryer and then immersed into identification reagents (Natural Product followed by PEG4000). The dried plate was next disposed in photo-documentation chamber, and the images were captured at UV 366 nm. Polyphenol spots were assigned by comparison with literature and own reference product data as well as individual plant product literature data.
Estimation of Total Phenolics Content
Total phenolics content was measured by standard Folin-Ciocalteau method (Romanian Pharmacopoeias, Xth edn.
[11]). Briefly, (three) aliquots of 50-500 μL tested vegetal sample were mixed with 200 μL of Folin-Ciocalteau reagent and accurately finished at 5000 μL volumetric flasks with (5% w/v) sodium carbonate. Flasks were mixed and left in the dark place at room temperature for 5 min, and then the absorbance was read at λ = 750 nm with a UV/vis (Hélios γ, Thermo Electron Corporation) spectrophotometer. Total phenol content was estimated using gallic acid standard calibration curve (r 2 = 0.9992).
Results were expressed as mg gallic acid equivalents (GAE) per 1 mL extract. 
Free Radical Scavenging Assay
Free radical scavenging potency was measured by using Sanchez-Moreno et al.'s method [12] . Precisely, the capacity of the eight (20%) propylene glycol extracts (the whole extracts) with identical total phenols content (5 mg GAE/1 mL) to scavenge 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radicals has been measured. Briefly, the eight vegetal extracts as well as gallic acid and rutin references were prepared as four dilution series (methanol solvent), 5, 0.5, 0.05, and 0.005 mg (GAE)/ 1 mL sample. Aliquots of 50 μL of each diluted sample were mixed with 2950 μL of DPPH solution (0.025 g L −1 , also prepared in methanol solvent). A blank solution containing the same amount of methanol and DPPH was also prepared. After 30 min standing at room temperature, the radical scavenging activity of the test samples and the extract series against 2,2diphenyl-1-picryl hydrazyl radical, respectively, were determined by measuring the absorbance at λ = 517 nm. Gallic acid and rutin references were measured as positive controls. Each sample was measured in triplicate and averaged. The percentage radical scavenging activity (RSA), also known as antioxidant activity (AA) was calculated using the following formula: % RSA = {(A -B)/A} × 100 (where A is the absorbance of the control, and B is the absorbance of samples). The free radical scavenging activities of the eight whole extracts, rutin, and gallic acid references were expressed as IC50 (defined as concentration [in μg mL −1 ] of sample that inhibits 50% of the formation of DPPH radical).
Microbiological Test
Test Organisms
The tests were carried out using cylinder method in plates on three microorganisms: a Gram-negative bacterium (E. coli ATCC 8739), a Gram-positive bacterium (S. aureus ATCC 6538), and a fungus (C. albicans ATCC 10231); test organisms were purchased from Mecconti s.à r.l. through their distributor in Romania (Merck Romania S.R.L.).
Test Extracts
The tests were fulfilled on the eight 20% propylene glycol (P1-P8) extracts (the whole extracts), and the corresponding aqueous (AQ), ethyl acetate (EA), and chloroform (CHL) fractions (the selective extracts) were prepared from E6, E7, and E8 ethanolic extracts.
Inoculum Preparation
The bacterial strains were activated by passaging the cells on Casein soya bean digest agar medium (CaSoA) and incubated for 18-24 h at 30-35°C. In the case of microorganisms used in a sporulate form (C. albicans ATCC 10231), the strain was activated by passaging it on Sabouraud dextrose with chloramfenicol medium (SDA) and left for 5 days at 20-25°C. After the incubation period, 1-2 colonies were collected with a sterile loop and added in sterile distilled water in order to obtain microbial suspensions. The turbidity of these suspensions was adjusted to match the turbidity standard of 0.5 McFarland units corresponding to 1-2 × 10(8) colony-forming units per milliliter (CFU mL −1 ) [11].
Antimicrobial Assay
The tests were performed in sterile Petri dishes, each containing 15-20 mL of appropriate culture medium (CaSoA for bacteria and SDA for fungus) previously inoculated with 10 4 -10 5 CFU mL −1 . On each dish, 4 stainless steel cylinders of 8 mm diameter were placed on the solidified surface of the medium. Afterwards, in each cylinder, 0.2 mL sample was added in the following manner: one cylinder contained 20% propylene glycol reagent (the solvent in which the plant extracts were passed), and the other 3 contained triplicates of each vegetal sample (P1-P8 extracts and their aqueous, ethyl acetate, or chloroform fractions). The Petri dishes were then incubated 18-24 h at 30-35°C for bacterium and 2 days at 20-25°C for the fungus.
After the incubation period, the growth inhibition zones were measured, and the results were expressed as the arithmetic mean of three measurements for the same sample (triplicates). Antimicrobial activity was calculated on basis of the diameter of the growth inhibition as follows: (<10 mm) -no antimicrobial activity; (10-15 mm) -weak antimicrobial activity; (16-20 mm) -moderate antimicrobial activity; (>20 mm) -certain antimicrobial activity.
Results and Discussion
Qualitative Analytical Screening
A. melanocarpa L. (Fam. Rosaceae), common chokeberry, is described as one of the richest plant sources of polyphenols compounds, mainly cyanidin-3-galactosides. Chlorogenic acid isomers and quercetin glycosides were also reported in aronia berries [13, 14] . As for the aronia leaves raw material, literature reports about the occurrence of quercetin and caffeic acid derivates including hyperoside, rutin, quercetin 3-O-α-arabinopyranosil-(1→6)-β-D-glucopyranoside, and chlorogenic acid isomers [15] . In the present study, the TLC screening in System A (allowing flavonoids glycosides separation) indicated aronia leaves (70%) ethanolic extract (Figure 1A , T1 tracks) as containing at least eleven polyphenols compounds as follows: six yellow-orange fluorescent (fl.) spots attributed to quercetin derivates (s3, s4, s5, s6, s9, and s10) including rutin (s6), hyperoside (s9), isoquercitrin (10) , and, the most likely, 3-O-arabinoglucopyranoside (s5); two blue-fl. spots attributed to caffeoylquinic acid derivates including chlorogenic (s7) and neochlorogenic (s8) acids and three blue-green fl. spots (s1, s2, and s11), the most probable to belong to kaempferol glycosides. In support, the next studies in System B setting ( Figure 1B) confirmed hyperoside and isoquercitrin (T1 track, orange, fl. spots at R F = 0.40 and 0.35) attendance, aronia leaves hydrolysate sample (T1h track) also proving chlorogenic acid and caffeic acid (blue fl. spots at R F = 0.28 and 0.78) abundancy as well as umbelliferone (intense blue fl. zone at the R F = 0.96), and kaempferol (green fl. zone at the R F = 0.86) attendancy, the last one supporting kaempferol derivates apartness of the s1, s2, and s11 spots. Additionally, aronia leaves hydrolysate sample have revealed quercetin derivates sensibility to acidic (4 N HCl) hydrolysis.
A. dracunculoides L. (Fam. Asteraceae), common (Russian) tarragon, is mainly known for its volatile oils richness measuring from 0.15 to 3.1%, function of plant origin. As for phenolic content, tarragon herba was assigned with numerous polyphenols compounds such as coumarins (e.g., herniarin, esculetin, esculin, umbelliferone, scopoletin, scopanone, scoparin, etc.), phenyl carboxylic acids (e.g., chlorogenic acid and its isomers, caffeic, chicoric, gentisic, anisic, hydroxybenzoic, and ferulic acids), and flavonoids (e.g., rutin, kaempferol, quercetin, luteolin, isorhamnetin, and naringenin) [16] . In the present work, TLC qualitative study in System A setting (Figure 2A Cydonia oblonga Mill. (Fam. Rosaceae), quince fruit in particular, was reported with high contents of glucides, organic acids, pectins, and proteins added to polyphenols and also some small quantities of fats, vitamins (C, A, B, and PP), and minerals (Ca, Fe, P, K, Cu, Mg, and S) [18] . As for polyphenols profile, analyses on quince pulp part indicated several caffeoylquinic acid derivates such as 3-, 4-, and 5-O-caffeoyl-quinic acids and 3,5dicaffeoyl-quinic acid aside small quantities of rutin. Quince peel part screening indicated, besides upper phenolics, several quercetin 3-galactoside, kaempferol 3-glucoside, kaempferol 3- rutinoside, and other unidentified glycosides likely acylated with p-coumaric acid incidence [19] . In the present work, TLC screening using System A setting (Figure 4A , T2 tracks) indicated quince fruit (70%) ethanolic extract as characterized by three main caffeoylquinic acid derivates (blue fluorescent spots situated at R F = 0.51, 0.58 and 0.88) attributed to chlorogenic acid (s1), neochlorogenic acid (s2), and, most probably, 3,5dicaffeoylquinic acid (s3). System B setting ( Figure 4B ) study on the quince fruit hydrolysate sample (T2h track) confirmed chlorogenic acid and caffeic acid aglicone (blue fl. zone at R F = 0.28 and 0.78) attendancy, thus, confirming caffeoylquinic acid polyphenols dominant in quince fruit.
L. salicaria L. (Fam. Lythraceae), or purple loosestrife, is described with high amounts of polyphenols compounds (up to 18%) including gallotannins (e.g., 1,6-di-O-galloyl-glucose, 1-and 6-O-galloylglucose), ellagitannins (e.g., vescalagin and pedunculagin), anthocyanins (e.g., malvidin and cyaniding types), and flavon C-glycosides (e.g., vitexin, isovitexin, orientin, and isoorientin) added to triterpenic acids (e.g., betulinic acid, betulinic acid methyl ester, and vanoleic acid dilactone), polysaccharides (mucilages type), fatty acids, volatile oils, carotenes, vitamin C, glucose, and fructose [20, 21] . The present TLC study in System A setting (Figure 5A F. sylvatica L. (Fam. Fagaceae), exactly European beech leaves, were ascribed with polysaccharides (xylanes and pectins structure), polyphenols, triterpenic acids of ginsenosid Ro-type, vitamins (C, E, K1, and a-tocopherols), carotenes, and minerals (Mn, Mo, Cu, Zn, Fe, Co, and sulphur). Of polyphenols, phenolic acids such as p-hydroxibenzoic, syringic, gallic, abscisic, and cinnamic acid and flavonoids such as quercetin, kaempferol, chrysin, taxifolin, and (epi)catechin derivates were previously revealed [22, 23] . More recent (HP)TLC studies on a series of ethanol extracts have revealed a dynamic of the beech leaves polyphenols content along the vegetation time; it was revealed that if spring leaves are dominated of one major kaempferol diglycoside aside only traces of chlorogenic acid and apigenin derivates, summer leaves abound in chlorogenic acid and apigenin derivates next to small quantities of quercetin and catechin derivates; in contrast, autumn leaves indicated that chlorogenic acid isomers decline versus apigenin, quercetin, and catechin derivates augmentation [24] . In the present work, System A setting study (Figure 6A1 , T2 tracks) on (70%) ethanol extract of beech leaves harvested in September time indicated the following polyphenols profile: at least eight blue fl. spots disposed along the entire chromatogram owing to chlorogenic acid isomers (s1, s3, s4, s6, s8, s9, s11, and s12) including chlorogenic (s1) and neochlorogenic (s3) acids, numerous isochlorogenic acids (s5, s6, s8, s9, and s11) and caffeic acid (s12) as well; at least three green fl. spots owing to apigenin derivates (s5/overlapped by hyperoside, s7 and s10) including vitexin (s7); three yellow-orange fl. spots (s2, s5, and s13) owing to quercetin derivates including hyperoside (s5) and quercetin (s13); and one big (blue)green fl. spot likely owing to kaempferol-4′-p- A. lappa L. (Fam. Asteraceae), common greater burdock, is mainly known for its roots' benefits; in Asian regions, these roots are used as vegetable. Bardanae radix contains high levels of carbohydrates (69%) including inulin (27-50%) and mucilages, dietary fibers, fats, proteins, vitamins (B1, B2, B3, B5, B6, B9, C, E, and k), and minerals (Ca, Fe, Mg, Mn, P, K, Na, and Zn). Besides, there were reported some tannin-iron complexes, numerous caffeoyl quinic acids (such as caffeic, chlorogenic, isochlorogenic, and other isomers), various polyacetylenes (about 15) and sulphuric acetylene compounds (about 10), essential oil, guainolides, costic acid, dehydrocostus lactone and 11,13-dehycrodihydrocostus-lactone (the root's bitter principles), lignans (e.g., neoarctin, arctigenin, arctiin, daucosterol, matairesinol, and lappaol) as well as sitosterol, stigmasterol, and gamma-guanidino-n-butyric acid [25] . As for the greater burdock leaves raw material, literature is poorer; bitter compounds of germacrane-type furan sesquiterpenes such as arctiopicrin and polyphenols such as chlorogenic acid and rutin (the major compounds) are reported [21] . Our System A TLC study ( Figure 7A1 , T2 tracks) on burdock leaves (70%) ethanol extract indicated chlorogenic acid (s2) and isoquercitrin (s4) as the major phenolics. Further shown with certain antimicrobial properties, supplementary qualitative studies on the three separate (aqueous, ethyl acetate, and chloroform) fractions ( Figure  7A2 ) clearly revealed three new quercetin derivates (s1, s3, and s5) previously overlapped by blue fl. phenolic acids; spots were attributed to rutin (s1) and two other quercetin monoglycosides (s3 and s5). Studies on the separate fractions also revealed quercetin glycosides partition between aqueous and ethyl acetate (polar) fractions as well as the lack of the phenolics compounds at the level of chloroform fraction. System B setting ( Figure 7B nosides [27] . Moreover, some neutral and acidic saponins, anthocianidins, volatile oils, vitamin C, and essential amino acids (e.g., cysteine, valine, serine, threonine, leucine, phenylalanine, proline, isoleucine, tyrosine, etc.) as well as minerals and microelements (e.g., Co, Cu, Zn, K, S, P, Mg) have been identified [18] . The present TLC study on great willowherb (70%) ethanolic extract (Figure 8A1, T3 tracks) and System A setting analysis, respectively, revealed five intense red-orange fl. spots attributed to myricetin derivates (s2˝, s3, s5, s6, and s7), among which two could be of myricetin-3-O-rhamnoside/ myricitrin and myricetin-3-O-glucuronide [28] compounds aside one blue-green fl. spot (s2′′′) attributed to a kaempferol glycoside and one blue fl. (s2′) plus three indigo fl. (s1, s4, and s8) spots likely owing to caffeic acid and, respectively, gallic acid derivates. TLC study in System B setting ( Figure 8B ) confirmed four of the five miricetin derivates (T3 track, red fl. spots at R F = 0.28, 0.33 and 0.39 and 0.48), the hydrolysate sample (T3h track) also confirming kaempferol (blue-green fl. zone at R F = 0.87), and gallic acid (indigo fl. zone at R F = 0.46/0.52) aglycones attending. Additionally, this study clearly revealed myricetin derivates damage in acidic (4 N HCl) medium. Also proved with antimicrobial activity, the auxiliary qualitative studies on the separate (aqueous, ethyl acetate, and chloroform) fractions ( Figure 8A2 ) had to reveal that myricetin glycosides focus in ethyl acetate fraction (T3ea tracks) while kaempferol glycoside attends in aqueous fraction (T3aq tracks), and chloroform fraction has not shown any phenolic compound. Table 3 presents comparative IC 50 values of the eight whole vegetal extracts comparatively to rutin and gallic acid references; tests were fulfilled on five dilution series (5-5000 μg mL −1 ), and results are presented as mean ± SD (n = 3). Data indicated that all tested extracts are potent antioxidant agents; aronia leaves (IC50 = 2.66 μg mL −1 ) and purple loosestrife herba (IC50 = 2.83 μg mL −1 ) whole extracts show the best DPPH scavenging activity, even better than that of references (IC50 rutin = 5.08 μg mL −1 , IC50 gallic acid = 4.00 μg mL −1 ). Scavenger potency of the other vegetal extracts decreased as follows: sea buckthorn leaves (IC50 = 3.0 μg mL −1 ), quince (IC50 = 3.01 μg mL −1 ), tarragon herba (IC50 = 3.08 μg mL −1 ), beech leaves (IC50 = 3.25 μg mL −1 ), great willowherb (IC50 = 4.66 μg mL −1 ), and burdock leaves (IC50 = 4.80 μg mL −1 ).
Antioxidant Activity Screening
Antimicrobial Activity Screening
The studies were aimed at the antimicrobial activity assessment of the eight whole (P1-P8) vegetal extracts prepared into (20%) propylene glycol solution. Also, in the case of the most active whole extracts, additional studies on the corresponding selective extracts (represented of their separate aqueous/AQ, ethyl acetate/EA, and chloroform/CHL fractions) have been done; all, whole and selective extracts, were at identical concentration level, 5 mg total phenols/1 mL sample (GAE). Antimicrobial activity screening was purchased on three organisms: a Gramnegative bacterium (E. coli ATCC8739), a Gram-positive bacterium (S. aureus ATCC25923), and a fungus (C. albicans ATCC10231). Briefly, the sterile Petri dishes, each containing 15-20 mL of appropriate culture medium (CaSoA for bacteria and SDA for fungus), were first inoculated with 10 4 -10 5 CFU mL −1 . Further, on each dish, 4 stainless steel cylinders of 8 mm diameter were placed on the solidified surface of the medium and, afterwards, in each cylinder, 0.2 mL of test sample was added in the following manner: one cylinder contained (20%) propylene glycol solvent, and the other three, the vegetal extract (triplicate sample). The Petri dishes were then incubated 18-24 h at 30-35°C for bacterium and 2 days at 20-25°C for the fungus. After the incubation period, the growth inhibition zones were measured, and the results were expressed as the arithmetic mean of three measurements for the same sample (triplicate sample). Antimicrobial activity was calculated on the basis of the diameter of the growth inhibition (<10 mm -no activity; 10-15 mm -weak activity; 16-20 mm -moderate activity; >20 mm -certain antimicrobial activity). It must be noted that (20%) propylene glycol solvent showed no antimicrobial activity. 
Conclusion
Given the large applicability of vegetal polyphenols, this work was aimed at analytical, antioxidant, and antimicrobial activity studies on a series of whole and selective vegetal extracts isolated from eight East European plant species. The whole extracts, as well as their corresponding selective extracts (in fact the aqueous/AQ, ethyl acetate/EA, and chloroform/CHL fractions prepared through processing the origin, whole ethanolic extracts) were finally passed into (20%) propylene glycol solvent so as to achieve identical total phenols content, 5 mg/1 mL respectively, thus, allowing the appraisal of the relationship between qualitative chemical composition and biological effect. HPTLC and microbiological studies on S. aureus ATCC 6538, E. coli ATCC 8739, and C. albicans ATCC 10231 carried on these whole and selective vegetal extracts revealed two major aspects: first of all, that combinations of glycosides of the same aglycones lead to very different antimicrobial properties indicating synergistic effects between polyphenols species (demonstrated in the case of F. sylvatica extracts on both S. aureus ATCC 6538 and E. coli ATCC 8739) or the contribution of other phytocompounds to the final effect (demonstrated in the specific case of A. lappa extracts tested on S. aureus ATCC 6538) and, second, that the glycosyl chain in which they occur may also contribute [8] to the antimicrobial effect (demonstrated by the fact that the most active vegetal extracts revealed the dominance of flavonoids, apigenin, quercetin, myricetin and kaempferol, monoglycosides, aside phenolic acids, gallic and caffeoyl quinic acid derivates). Moreover, there were inhibitory antimicrobial effects revealed (demonstrated in the specific case of A. lappa extracts tested on E. coli ATCC 8739 strain). In support of these, the whole extracts from greater burdock leaves (combining quercetin monoglycosides with caffeoyl quinic acid derivates), beech leaves (combining apigenin and quercetin monoglycosides also with caffeoyl quinic acid derivates), and great willowherb aerial part (combining myricetin and kaempferol mono and diglycosides respectively, with caffeoyl quinic and gallic acid derivates) indicated moderate to good efficacy against S. aureus ATCC 6538 and E. coli ATCC8739. In contrast, the whole extracts prepared from purple loosestrife aerial part (dominated by luteolin derivates aside caffeoyl quinic and gallic acid derivates) and sea buckthorn leaves (dominated by quercetin polyglycosides aside caffeoyl quinic, gallic and also ferulic acid derivates) showed only weak activity against these bacteria, while the whole extracts from chokeberries leaves (also dominated by quercetin polyglycosides aside caffeoyl quinic acid derivates), tarragon herba (containing rutin and caffeoyl quinic acid derivates), and quince fruit (containing caffeoyl quinic acid derivates only) showed no antimicrobial activity at all. It must be noted that none of these selective extracts were superior to the corresponding whole extract, also supporting plant compounds cooperation in making final antimicrobial activity and that none of the whole or selective extracts acted against C. albicans ATCC10231. Finally, DPPH tests indicated that all tested extracts are potent antioxidant agents (IC50 measuring from 2.66 to 4.80), aronia leaves (IC50 = 2.66 μg mL −1 ), and purple loosestrife herba (IC50 = 2.83 μg mL −1 ) whole extracts showing the best DPPH scavenging activity, even better than that of references (IC50 rutin = 5.08 μg mL −1 ; IC50 gallic acid = 4.00 μg mL −1 ). Summing up, the results have revealed activatory but also inhibitory effects, thus, proving phytocompounds cooperation in making final effect and plant compounds antimicrobial activity complexity.
Further studies on the most active vegetal extracts which aim to reveal minimum inhibitory concentrations (MICs) values and potential inhibitory or activatory effects in combination with chemical antibiotics are ongoing.
